uses including logging is detailed and is enforced in Oregon leading to intensive management of forestry ecosystems (Boyle et al. 1997 ), compared to rampant unregulated and highly destructive deforestation in Papua New Guinea (Bryan et al. 2010 ) .
These examples illustrate a remarkable contrast. The threats to humanity's future are often clear from the scientifi c evidence. Environment and sustainability problems can be solved and have been solved in some locations. Other locations do not apply the available knowledge for action while some new problems continue to emerge. Overall, the conclusion is that society has been unable or unwilling to take comprehensive steps to address the well-documented and continuing environmental and sustainability challenges, including with respect to resource management.
One diffi culty in making sense of the scientifi c evidence and applying it for concerted action is the large degree of disciplinary silos. Plenty is published on, for instance, factors infl uencing pollutant transport to the Arctic (e.g. Downie and Fenge 2003 ; Eckhardt et al. 2003 ) , but the work has varying levels of engagement with different disciplines and varying levels of resultant action from the knowledge. Sometimes, publications provide only a physical or chemical description without connection to any form of social science or policy. That is not inherently detrimental, since the physical science is a needed input and deserves publication in its own right. Nevertheless, much more than physical science is needed to understand society's interaction with resources and the environment-and how to inspire and formulate action addressing the problems identifi ed.
Often, caught in their disciplinary silos, physical scientists will aim for full and comprehensive knowledge of a problem before being willing to recommend any form of action. Social science indicates that is not necessary, since techniques for decisionmaking under uncertainty exist alongside approaches for selecting action pathways which are likely to be benefi cial over the long-term irrespective of the uncertainties and irrespective of what is not known. In fact, many positive examples exist of tackling sustainability problems without full physical science knowledge. These examples emerge from recent history, such as cleaning up Lake Erie and The Montreal Protocol on Substances that Deplete the Ozone Layer mentioned above.
Current initiatives exist as well. As a prominent example, little scientifi c doubt exists regarding observations about contemporary climate change and the human infl uences on it (IPCC 2007 ) . Much work remains to be completed regarding, amongst other physical science challenges, feedback mechanisms from clouds (Dessler 2010 ) and the impact of climate change on tropical cyclones (Knutson et al. 2010 ). Supporting such physical science research would not only better understand the ultimate consequences of climate change, but would also highlight the importance of supporting curiosity-driven research with its unknown, and often spectacular, gains for humanity. While that research is ongoing, many communities are nonetheless taking action on their own, based on what is known, irrespective of the uncertainties and any knowledge limits.
Despite, or perhaps because of, any scientifi c uncertainties regarding climate change, Transition Towns (Barry and Quilley 2009 ) and relocalization movements (Kelman 2008 ) aim to transform entire cities toward pathways that are sustainable, irrespective of the climate pathway which emerges. Sector-specifi c approaches include "guerilla gardening" to use open space for food (Reynolds 2008 ) and community teams to reduce disaster vulnerability and to improve disaster response (Flint and Brennan 2006 ) . These initiatives accept the physical science description of the problems, including the uncertainties and unknowns. They nevertheless aim to act on the basis of social sciences and humanities knowledge that exists, in order to help society to effect change irrespective of which pathway the climate pursues.
Solving These Challenges
Even with these polycentric examples, a signifi cant need remains for a larger effort to fuse knowledge about physical and social systems into blueprints for action that are acceptable. Civilization needs to be "rescaled" to stabilize the population while reducing the average individual impact on the planet ). This means focusing on behavior and the reasons for behavior to understand better why we tend to ignore the high, destructive, and known human impact on the planet . Humanity can no longer avoid dramatic change to society or the environment at global scales, but can potentially do a much better job of managing such change. Social science and humanities skills, interests, knowledge, and wisdom need to be mobilized and integrated into solving sustainability challenges, taking into consideration human behavior and values.
That does not need to come at the expense of tackling the many remaining fascinating scientifi c problems across the physical and social sciences. That does mean joining physical sciences, social sciences, humanities, and other fi elds to embrace as much knowledge as possible in order to break down the silos.
As one contribution towards that goal, this chapter highlights the importance of understanding and infl uencing human behavior: actions of individual and collective actors. The focus on human behavior, its causes, and mechanisms for infl uencing it is examined in the context of integrating physical sciences, social sciences, and the humanities to ensure that all available scientifi c knowledge contributes to action for sustainability.
To contribute to identifying the current status of integration, one initiative for doing so is presented: the Millennium Alliance for Humanity and the Biosphere (MAHB, pronounced "mob"). The next section defi nes and describes MAHB, including research and application. Then, a research agenda regarding resource management for and from MAHB is offered to pursue future opportunities for social science and humanities integration with physical sciences and policymaking. The key is not to await full knowledge and limited uncertainty before acting on any sustainability challenge. Instead, it is about using multiple disciplines in science to monitor and evaluate any measure implemented as an ongoing process, to ensure that actions do not exacerbate the existing problem or cause new problems.
Millennium Alliance for Humanity and the Biosphere (MAHB)

MAHB's Mission and Structure
Extensive literature (e.g. Brown et al. 1987 ; Gatto 1995 ; Santillo 2007 ) compiles and critiques defi nitions of "sustainability" and "sustainable development". While recognizing the importance of defi nitional discussions, MAHB adopts a comparatively generic and succinct defi nition. Paraphrasing the Oxford English Dictionary, "sustainability" is societal processes (e.g. livelihoods and governance) that are maintained and continued without the long-term depletion of human or natural resources. Based on this defi nition, MAHB's mission is to foster, fuel, and inspire global conversations and actions to shift human cultures and institutions toward sustainable practices, through dealing with the drivers of environmental degradation, yielding an equitable and satisfying future. These conversations and actions are conducted through three connected activities on human behavior for sustainability (Ehrlich and Kennedy 2005 ; Rosa et al. 2011 ): 1. Knowledge generation, i.e. producing new science. MAHB facilitates and supports research which integrates physical sciences, technological knowledge, social sciences, and the humanities to better understand human sustainability-related behavior. One example of ongoing work is analysis going beyond the standard mantra that perpetual economic growth is the antithesis of sustainability in order to demonstrate how it is "biophysically impossible" (pp. 558-559; see also Bartlett 2004 ) . For a sector-based approach, food is a theme with Jerneck and Olsson ( 2014 ) seeking to understand povertyagroforestry connections in Kenya so that the poorest people could have better opportunities to improve their situation without harming their land's sustainability.
As another example, in September 2012, MAHB opened the Institute of Foresight Intelligence at the Center for the Advanced Study in the Behavioral Sciences at Stanford University, California. The ethos is that, like "emotional intelligence", a set of human characteristics exists producing "future smart" individual and institutional actions. Future smart actions are concerned with the gap between our understanding of the threats to humanity and effective action. Why does society know so much about what is coming in the future, yet fails to act in ways that will result in a more equitable and sustainable future for all?
As such, the knowledge generated through MAHB is both theoretical and empirical, as well as connecting the two. Frameworks are being developed for determining how and why human behavior does and does not aim for sustainability, but then those frameworks are focused for on-the-ground analysis in specifi c locations and specifi c sectors. Other, specifi c practical studies which are ongoing to test and refi ne the theory include small island sustainability and energy use for transportation.
2. Knowledge dissemination in scientifi c and popular science venues.
Generating new knowledge in the form of scientifi c publications is important, but MAHB's approach to knowledge supply does not stop with academic publishing. Videos are part of the outreach effort, such Ehrlich's efforts for academic audiences through the Jack Beales Lecture on the Global Environment ( http://www. youtube.com/watch?v=YHc7-275h0Y ) and videos aimed at more general audiences such as radio interviews ( http://www.youtube.com/watch?v=XGoG3fD7_ GQ ) and clips on climate change ( http://www.youtube.com/watch?v=HE4xsgz5uew ).
Speaking about the potential collapse of global civilization and what could be done to avert it (Ehrlich and Ehrlich 2013 ) naturally draws media attention which helps to engage those beyond the scientifi c world, including non-Anglophone audiences (e.g. Foucart 2013 ) . MAHB also runs an online library ( http://mahb.stanford. edu/library/mahb-library ) for members to share relevant material in any media. That covers scholarly work alongside children's books, popular media, and public lecture notes. The criterion for selecting library material is fact-based presentation of the sustainability challenges emphasizing solutions related to human behavior.
Using multimedia approaches does not preclude face-to-face contact. Several MAHB workshops have been organized, in locations including Stanford University, Gothenburg and Lund in Sweden, and Lisbon, focusing on fostering collaboration among social and natural scientists as well as humanists while engaging with concerned citizens, including those with policy-and decision-making power. Topics have including environmental modeling, governance, and risk analysis; sustainability in island communities; new forms of governance, especially when government is an inhibitor to sustainability processes; and business pathways to sustainability. In larger academic settings, MAHB members presented MAHB's work at conferences including the Ecological Society of America, the World Congress of Sociology, and the American Sociological Association.
Sustainability Summits in Oslo have also been a core venue for MAHB since 2007. The Sustainability Summits are designed to accomplish three purposes. First, to support the social sciences and humanities as global players regarding environment and sustainability topics. Second, to provide a platform engaging the greatest diversity of people to establish dialogue and mutual challenges among different sectors that often do not communicate. Social scientists, natural scientists, and humanists interact with non-scientists, including leaders of business, non-governmental organizations, and government-plus concerned citizens who attend. Third, to bring university students from around the world to formulate questions and to propose conceptualizations and strategies that are alternatives to those presented by the researchers and leaders at the summits. These "young challengers" collaborate to prepare their questions, arguments, and proposals, with the aim of positioning themselves as the new generation of leaders and researchers who will achieve a sustainable future.
3. Knowledge brokering, i.e. engaging non-scientists in sustainability-related action based on science.
Knowledge dissemination cannot just be one way, from the ostensible "expert" to the masses of the public. Instead, MAHB further serves as an intermediary matching up those seeking sustainability knowledge with those who have ideas and actions to offer. The key is bringing together scientists and non-scientists to provide desired science to those without a background to or in science, as well as to indicate to the scientists the form of knowledge which is requested in order to act.
As an example linked to the knowledge dissemination workshops mentioned above, in January 2013, MAHB hosted a meeting at Stanford University titled "Can Foresight Intelligence Prevent the Collapse of Civilization?" A diverse group met for a 2-day conversation on the psychological, economic, historical, sociological, and natural science dimensions of that question. The aim was to inspire discussion on all sectors acting against such a collapse.
Another example of MAHB's engagement beyond the scientifi c community is the work of Bob Horn from Stanford University who collaborated with the World Business Council for Sustainable Development to assess the business vision for a sustainable world in 2050 (WBCSD 2010 ). A major feature of this project is assessments of where we are now, with a signifi cant component of assessing human behavior-of businesses, governments, non-governmental organizations, communities, and everyday citizens-with respect to sustainability. Strategists from more than two dozen companies went through an 18-month process of setting 350 milestones and 70 metrics for achieving a sustainable planet. They distilled these lists into 40 "must-haves" that would be essential to achieve the sustainability vision, indicating how each of the next four decades needs to look like to reach the 2050 goal. For example, for materials, during the 2010s, new legislation is needed to reduce dependence on landfi lls and to encourage reduction, reuse, and recycling. For agriculture in the 2030s, productivity in Brazil will need to be double the current levels while in Africa, it will need to have increased fi ve-fold.
A major goal of MAHB is reaching out to its members to help those involved in social action to have access to understandable information for their work on sustainability. MAHB membership includes a substantial list of "concerned citizens", including those from business, religion, non-governmental organizations, youth groups, and home-makers of many socio-economic statuses. The key is to go beyond knowledge generation and dissemination towards knowledge-based action. MAHB's network and media offer opportunities for members to share ideas and experiences, with discussion and exploration of ideas being an important component but also ensuring that action results. To facilitate this, MAHB is developing a set of measurable impact goals which focus on working with scholars and concerned citizens to include the primary drivers of environmental degradation-namely inequality, population, and over-consumption by the wealthy-in their literature, public outreach, and activism.
To enact these activities of knowledge production, dissemination, and brokering, MAHB's basic structure is an informal, international network of social scientists, physical scientists, humanists, academics from professions, and other engaged scholars, alongside members of business, political, and civic communities. The openness ensures that anyone who joins the mission can do so on their own terms and contribute in the way in which they feel most comfortable. For that, MAHB uses various media: a website with blogging, a facebook group generating debates, seminars, and workshops-all with academic material as well as popular science content. As such, MAHB media and venues serve as meeting and interaction points between scientists and non-scientists.
MAHB members can also create their own meeting and interaction points, to pursue MAHB's mission in their own location, by setting up a "node". The term "node" implies a connection point within a network or a vertex where several lines or vectors intersect in a large graph. MAHB's nodes are semi-autonomous groups to bring people together locally for pursuing the overarching MAHB goal. They draw on common MAHB information sources and goals to pursue actions locally pertinent to each node and each node's location.
MAHB nodes and partners exist across the globe. The fi rst node was set up from 2007-2008 at Stanford University, California. The Stanford node focuses on a program of seminars and workshops designed to draw in researchers from across Stanford's academic strengths, such as energy engineering, climate change science, and environmental sociology.
MAHB's Research Approach
To understand pathways towards sustainability, MAHB specifi cally adopts an approach of use-inspired/problem-driven research that does not rely on a single discipline or single set of disciplines (e.g. see Clark 2007 ; NRC 1999 ) . The research is use-inspired, because it aims at a practical application where policy-makers and decision-makers need the science and wish to use it for their policy and decisions. The research is problem-driven in that a practical problem is identifi ed and research is used for tackling that problem, irrespective of the academic origins of the research approaches selected.
An example from MAHB is Hilary Schaffer Boudet's post-doctoral project at Stanford University. The U.S. Department of Energy is interested in how households decide to reduce their household energy use and so they funded a project to contribute toward solving this problem. Boudet and her team developed two curricula for children, based on the tenets of social cognitive theory (Bandura 1986 ) , to teach the advantages and implementation of sustainable energy behavior. The curricula have been tested via a randomized controlled trial with 30 California Girl Scouts to determine their effectiveness in changing behavior. Thus far, results look promising.
Meanwhile, following on from WCED ( 1987 ), Burns and Witoszek ( 2012 ) outline a humanistic agenda for integrating humanist knowledge into global sustainability research. They provide a baseline for understanding the institutional and cultural barriers to accomplishing more sustainable processes within society. That is the problem driving the research. They also go further, suggesting several steps and strategies which can help to bring humanities concepts into, for instance, resource management in order to improve the economic, education, governance, and culture systems which favor unsustainable approaches. This work demonstrates that largescale societal transformations are one way of effecting behavioral change-as are less dramatic approaches such as viewing society as a learning system where a multitude of small actions can add up to a major difference (Burns 2012 ) .
Where a specifi c discipline can contribute to such research, its theories, literature, and methodologies are applied-and mixed with other disciplines to build on each discipline's strengths while shoring up any limitations. This research is not just for the pursuit of new knowledge, but is also about catalyzing and creating appropriate action based on the sound scientifi c knowledge produced. The focus of MAHB is not to displace other disciplines with social sciences and humanities inputs, nor is it to make social science and humanities inputs dominate. Instead, it is to ensure that all disciplinary voices, as well as inter-disciplinary voices, are heard and that they work together with mutual respect.
MAHB creates the space whereby such interaction can occur. By signing up to MAHB's mission, members accept the need for working with other disciplines. By attending a MAHB workshop, members accept that different disciplinary perspectives and approaches need to be respected, while also pushing themselves to think beyond specifi c disciplines. For example, at a MAHB workshop in Sweden in 2010 on risk, discussions ranged across different interpretations and understandings of risk in order to compare various disciplinary perspectives without becoming entrapped by one. One aim was to compile methods for infl uencing people's riskrelated behavior in order to inform risk reduction policy and practice.
The space created by MAHB for dialogue amongst all disciplines is furthermore about encouraging scientists to interact with policy and decision-makers. That means that policy-and decision-makers understand more about the scientifi c process. Meanwhile, scientists are encouraged to work with policy and decision-makers to produce science that can be used. Ehrlich, for instance, started his policyinfl uencing career with The Population Bomb (Ehrlich and Ehrlich 1968 ) and continues to discuss the population-resource nexus with policy makers, highlighting that the sustainability challenges, according to him, are population, overconsumption, and inequality.
Ensuring this two-way exchange has various precedents, such as 'people's science' (Wisner et al. 1977 ) and 'useable science' (Glantz et al. 1990 ). Too often, science is seen as a linear process whereby knowledge is produced and then it might or might not be sent to policy-and decision-makers in a form which the policy and decision-makers might or might not be able to use. Among many others, Martin ( 1979 ) undercuts the myth of the objectivity of physical science results, using pollution and resource examples. One consequence is that environmental science cannot be assumed to stand alone from its policy and decision arena. MAHB therefore brings together the scientifi c and application arenas by focusing on a problem which parties wish to solve, recognizing that different skills and knowledge bases are needed to solve the problem and to use the results. That improves over many past endeavors, supporting better social science integration, because policy-and decision-makers are involved from the beginning-usually helping to defi ne the problem to be solved-and by avoiding one discipline dominating others.
An example is Bob Horn's work with the World Business Council for Sustainable Development described earlier (WBCSD 2010 ) . Because the business strategists were involved from the beginning and helped to defi ne the problem to be tackled along with the tasks, they had an incentive to complete the work fully and then to consider how to apply the results for themselves. An added advantage is that the policy-and decision-makers involved gain an indication of the intricacies and uncertainties of scientifi c investigation, while educating scientists about the needs of the policy-and decision-makers.
The key area highlighted by MAHB for social science integration in the context of resource and sustainability challenges is showing how social science and humanities research draws attention to behavioral infl uences other than economic and technological considerations and framings. The latter often dominate discussions and assumptions regarding sustainability-related decisions, leading to the state of the world witnessed today. That does not denigrate the importance of material and economic interests, especially since they often operate in tandem with cultural and institutional factors. Indeed, the effectiveness of many economic incentives and technical innovations fi rst requires major behavioral changes.
But moving beyond purely economic and technological considerations means recognizing that social sciences and humanities have much more to offer than understanding human behavior and perceptions to increase the uptake of advertised products (e.g. Mela et al. 1997 ) or indicating how people respond to economic incentives for risk reducing behavior (Kane et al. 2004 ). MAHB's framing and research approach treats the cause of the lack of sustainability (human behavior) rather than the symptoms (the physical indicators of resource depletion and environmental contamination). This does not denigrate or eliminate the past work or other framings. It builds on them, embraces them, and uses them as a springboard to understand more about the underlying drivers of poor sustainabilityrelated behavior.
One example of needed behavioral change is travelling less in order to save energy. For example, using e-based (e.g. skype) meetings, learning, and conferences tends to save money, is more environmentally friendly than travelling, and is becoming increasingly easier due to technological developments. It does, though, require users to accept that forum of interaction rather than the expectation of more personal face-to-face approaches.
Much of that acceptance or rejection is cultural and people have different levels of comfort for "Personal connections in the digital age" (the title of Baym 2010 ). Shea ( 2005 ) points out that informing and dealing with climate change in the Pacifi c islands requires "Establishing and sustaining 'eyeball-to-eyeball' contact" (p. 4). That is notwithstanding the PEACESAT operation which, for over three decades while based in Honolulu, has used remote education through video and then the internet for training and education on development and sustainability topics, including climate change adaptation and resource management. No studies have yet examined the elements of PEACESAT which build up long-distance trust and credibility, compared to the cultural desire for the "eyeball-to-eyeball" contact. Understanding these dimensions of human behavior with respect to sustainability would be a research and application project directly in line with MAHB's aims and approach. Ehrlich and Kennedy ( 2005 , p. 563 ) earlier defi ned a fi ve-point research agenda for MAHB to highlight social sciences and humanities integrating with physical sciences:
A Research Agenda for and from MAHB
(i) what social scientists and others know about mechanisms of cultural evolution and how changes in direction might be steered democratically; (ii) how scarce and unevenly distributed non-renewable resources are used and some of the ethical connections between distribution, economic opportunity, and access; (iii) ethical issues related to the world trade system; (iv) confl icts between individual reproductive desires and environmental goals; and (v) economic, racial, and gender inequity as contributors to environmental deterioration.
This section specifi es expanded research questions for MAHB within reconfi gured categories, as future opportunities for social science integration for resource management and sustainability.
Socio-cultural Change for Sustainability
Behavioral factors for socio-cultural change are frequently missed from technical perspectives of meeting sustainability challenges. In particular, for problems such as resource management, technical solutions are often imposed without considering how the problem might be overcome through behavior or how the solution itself might unintentionally alter behavior (e.g. Wilde 1994 ) . By integrating social science and the humanities into physical sciences and policy processes, the risk of unintended consequences is diminished and policy making is likely to be more effective.
For example, in speaking with people owning hybrid cars, the authors have noticed a tendency for the owners to assume that driving is not a problem because their car is a hybrid. In fact, they often drive more than before. A useful solution to reduce fossil fuel consumption exists, through hybrid cars, leading to increased driving which counteracts some of the gain while increasing congestion and the need for road maintenance. Further investigation of two key classes of behavioral factors in conjunction with the technical solutions could assist in overcoming such challenges.
The fi rst class is socio-cultural mechanisms of re-framing, re-defi nition, and other cognitive shifts so that problems are seen from new perspectives and new solutions are envisioned. That includes developing new narratives and discourses which play a major role in many cognitive shifts. One classic baseline is 'paradigm shifts' (Kuhn 1962 ) , a concept which has been critiqued (Toulmin 1972 ) with the debate raging ever since, but nonetheless applied to public policy paradigm shifts (e.g. Carson et al. 2009 ). As is usual, reality seems to display both sudden and evolutionary changes in ideas, thoughts, and actions. Much more work is needed to understand the traits of changes at different time scales and how the time scale of behavioral change could be infl uenced. For example, some attribute a sudden change in U.S. forest management towards wildfi re suppression as a result of the movie Bambi (Nash 1985 ) . That compares to a later, much more gradual shift towards different regimes of managed burns (North et al. 2012 ) .
The second class of key behavioral factors is understanding the main players who infl uence behavioral change with respect to policy and institutional shifts. The categories players which are particularly underrepresented in studies are:
(a) Social movements, because they raise awareness and play critical roles in cognitive changes and the development of new identities (Carson et al. 2009 ).
Examples are "Corporate (Social) Responsibility" and "Green Citizens". (b) Institutions exercising social power which may facilitate or constrain sustainability-related behavior. Advertising plays a key role. An example is airlines and car companies using environmental imagery and identities to sell their products. Another example is brandjacking, such as an environmental organization hijacking a corporate brand as epitomized by Greenpeace mocking Shell's "Arctic Ready" campaign ( http://arcticready.com ). (c) Specifi c champions or icons, individual and organizational, in promoting a new sustainability ethos and new sustainability practices. Performing artists and sports stars often play key roles. United Nations agencies, for instance, use celebrities as Goodwill Ambassadors and Special Envoys. Midttun ( 2013 ) highlights the role of "cultural educators and protagonists" in developing a sustainability ethos and sustainability practices.
Within socio-cultural change for sustainability, several MAHB members have embarked on a study of island communities. Many island communities seek sociocultural change because they are now highly vulnerable to the forms of social and environmental disasters which will be expected to affect most of humanity in the future, unless sustainable pathways are chosen. This research focuses on innovative responses, particularly to climate change challenges, from technical, economic, governance, and cultural perspectives. For example, innovation in energy technologies and policies, which often need to be self-suffi cient for isolated island communities, are described by Baumgartner and Burns ( 1984 ) and Woodward et al. ( 1994 ) . A related research program involving MAHB partners identifi es ways in which human agents (individuals and collectives) bring about technical, economic, governance, and cultural innovation in response to climate change through case studies of cultures and institutions in Scandinavia, China, and Ghana (Midttun 2009 ).
Population and Sustainability
Malthusian and neo-Malthusian debates focusing on population numbers permeate sustainability research, policy, and practice. Few claim that population numbers are the only factor causing resource problems, just as few claim that population numbers are irrelevant for analyzing and solving resource problems. Reality is persistently complicated, as shown by relationships between population size and carbon dioxide emissions (Jorgenson and Clark 2013 ) and between population density and agro-diversity (Conelly and Chaiken 2000 ) .
As such, MAHB's research agenda for population and sustainability embraces parameters such as population numbers, population densities, consumption rates, waste rates, affl uence, and technology. Analyzing these various factors and the circumstances under which they contribute more to a specifi c resource problem, or less, is MAHB's research agenda.
For example, a small island such as Malé, the capital of the Maldives, is 100 % urbanized. Building further high-rises is not straightforward because the island's land, effectively at sea-level, has the potential of sinking with such added weight. There is an upper limit to how many people can live on the island without land reclamation. Conversely, the suburbs of Los Angeles are a clear example of urban sprawl in which long, wide streets and large plots for big houses epitomize high resource consumption per capita. What are the behavioral factors drawing different classes of people to these different urban environments? How could behavior be infl uenced to reduce population density in Malé and to reduce resource consumption in Los Angeles? Both locations display a combination of technical and social challenges. Neither can be solved without the social sciences and the humanities and neither can be solved with only the social sciences and the humanities. Instead, a combination of disciplines working in tandem to solve the place-specifi c problem is needed, exactly in line with MAHB's ethos.
Another layer can be added to these questions: How can researchers, policy makers, and practitioners focus on the fundamental population-related factors based on science? When population numbers are raised as a specter, the debate often leads to accusations of advocating reproductive control, perhaps through forced sterilization or forced abortion. Such unethical measures are supported by only an extremist minority, yet they often dominate the debate. That is the case even though social science provides details on how raising people's education and affl uence levels, especially in terms of giving women reproductive-related education and choices, tends to lead to smaller families, higher infant survival, and better educated children (e.g. Martin 1995 ) . Solving the challenge within MAHB's work is two-fold: Ensuring that scientifi c arguments dominate debates and keeping the discussion on the fundamental factors rather than having to defend against extremist arguments.
Environmental Governance for Sustainability
MAHB researchers have been contributing to bringing social sciences and the humanities into environmental governance regimes-including the governance of risk and using democratic change to achieve sustainability processes. Midttun ( 2010 ) edited a special issue of Corporate Governance , called "Rethinking Governance for Sustainability". Carson et al. ( 2009 ) investigated public policy paradigm shifts in the EU's management of asbestos, chemicals, climate change, and gas markets. Other resource-related studies from MAHB on environmental governance for sustainability include Baltic fi sheries (Burns and Stohr 2011 ) and tropical forests (Nikoloyuk et al. 2010 ) .
This governance research has been identifying and analyzing a variety of mechanisms of "soft means" for advancing public policy. "Soft means" stress noneconomic and non-coercive incentives and pressures. Of particular interest for further investigation are how issues are framed politically (such as defi ning a policy issue as "European"); how data are selected, collected, and distributed; standardization of measurements and classifi cation schemes; monitoring of opinion and behavior; and support for forming informed opinions and mutual learning processes. This wide variety of means shows that, even though managing resources such as forests and fi sh might have traditionally been seen as pursuits in ecology or biology, integrating social science (e.g. governance, individual attitudes, and education) is needed to achieve effective public policy and action.
Inequity and Sustainability
When determining how to use and misuse resources, many discussions within sustainability refer to resource distribution, access, and choices. People's individual and collective behavior is often attributed to political ideology, whether it be the approach epitomized by the legend (and likely reality) of Robin Hood, through stealing from the rich in order to give to the poor, or through modern-day unchecked capitalism, often interpreted as being as much short-term profi t as feasible. Yet empirical evidence suggests that the links between values or ideology and behavior are rarely linear or straightforward (Osbaldiston and Schott 2012 ; Schultz et al. 2005 ) .
MAHB aims to contribute to research on this topic by trying to understand more about how and why inequalities are created and perpetuated for resource distribution, access, and choices. "Selfi shness", "greed", "ignorance", or "egoism" are answers which are too simplistic in themselves, because these characteristics, amongst many others, tend to be present to different degrees.
For instance, in terms of ignorance, commendable efforts to tackle deforestation in less affl uent countries, such as by celebrities including Harrison Ford ( http:// www.youtube.com/watch?v=r87wJ1QmyYw ), do not necessarily acknowledge that the deforestation is driven primarily by large-scale agriculture for markets in more affl uent countries (Butler and Laurance 2008 ) . That is, affl uent consumers desire products which are cheap to produce through rain forest destruction. The affl uent consumers then blame those working on the land which used to be rain forest. Those with the power and resources to change are blaming those without the power and resources to change for sustainability problems.
How could such inequalities of power and perception be overcome? Does the disparity between the thoughts and actions of the affl uent consumers emerge from ignorance, greed, or other characteristics? Could consumer behavior be changed to reduce inequalities even if product costs increase (although life-cycle costs might decrease due to less environmental destruction)? These are questions on MAHB's research agenda regarding inequality and sustainability.
This topic connects back to topic (1) in terms of socio-cultural mechanisms of re-framing, re-defi nition, and other cognitive shifts. Ethical and value systems play an important role, which infl uence and are infl uenced by political ideology. That requires further work into how ethical systems such as "do no harm", "risk/benefi t analysis", and "utilitarianism" view inequalities and overcoming inequalities both theoretically and operationally. Some also differentiate between equity, equality, and egalitarianism (e.g. Espinoza 2007 ). None of that addresses the fundamental challenge with respect to inequalities and sustainability: understanding and overcoming the disconnect between beliefs and actions so that certain sectors or institutions do not hoard or dominate control of available (and always constrained) resources (including information and knowledge).
In fact, one common thread through the above themes is that simple conceptual models of infl uencing behavior, and of understanding the root impetus of action, rarely manifest in reality, even when they appear in the literature. The reason is that these simple models are usually for highly specifi c cases in highly specifi c contexts, often with many variables controlled for the study which could not be controlled in reality. For instance, one model of behavioral change applies ABC referring to fi rst infl uence Attitude which affects Behavior leading to the Change sought (Kumar 1996 ) . Empirical evidence is not always supportive of the ABC sequence for sustainability behavior. Ample studies indicate that, even when people have an appropriate attitude, such as wishing to be environmentally friendly, and even when they identify the appropriate behavior, such as fl ying less to save fossil fuels, they do not always change in order to implement what they know (McKercher et al. 2010 ) . Environmental scientists are a poignant example (Stohl 2008 ) .
Whether with respect to socio-cultural change, ethics, population, or inequity, the fundamental objective within MAHB's research is to determine the underlying motivations to sustainability decision-making leading to successful action, rather than just attitudes and behavioral awareness. Part of that is drilling deeper than the simpler models which often do not work in practice, such as ABC. In particular, differentiating and conceptualizing values, attitudes, knowledge, and behavior is often poorly effected in studies. Overall, there is a dearth of research in determining how and why information and knowledge are and are not converted into behavioral changes and action.
The current status of integrating social science into understanding sustainability behavior has not yet fully described the links amongst values, attitudes, and knowledge-or how those lead to infl uencing behavior and action. MAHB, amongst other initiatives, contributes to engaging all science and other knowledge forms to build on and support ongoing work and to more fully engage everyone in addressing the challenges to the planet and humanity.
Concluding Refl ections
1. MAHB is part of a global development which is forging links among researchers in the physical sciences, social sciences, and humanities-as well as with non-scientists. 2. MAHB stresses the necessity of behaviorally-focused approaches to achieving sustainability processes. One challenge is to identify and develop the kind of social science and humanities information, knowledge, and wisdom which could play a useful, even if not decisive, role in policy-and decision-making. Areas which social scientists have shown to be important include: (a) cognitive and framing concepts; (b) social networks; (c) social movements; (d) social power; (e) social change and evolution; and (f) methods and theoretical frameworks encompassing systems analysis, social ecology, human interaction and agency. 3. In spite of considerable progress in science, it seems that policy and strategy development for sustainable resource management is not informed enough by or through the social sciences and humanities. Social scientists and humanists need to learn from physical scientists who have become increasingly skillful in reformulating scientifi c knowledge into everyday language and communicating with concerned citizens who seek such knowledge. 4. The social sciences and humanities may identify policy openings and unseen opportunities as well as policy and institutional barriers. 5. All in all, the social sciences and the humanities have had rich and productive histories providing a substantial scholarly base upon which to draw for sustainable resource management. Integrating that knowledge means systematically applying it for encouraging behavior that will support sustainability processes.
MAHB is a unique initiative, establishing a permanent arena for dialogue and collaboration amongst all scientists, humanists, and non-scientists in the context of public policy engagement and outreach.
